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This  invention relates generally to -electro-
magnetic wave tuning devices- operative .over &
wide band of high frequency ranges-and-hasspe-
cific-application to such devices-including means
and methods for inductively tuning high fre-
guency -apparatus, and thelike.

Heretofore, inductance tuning deviees have
ordinarily comprised 2 helical: coil: or bare wire
wound on-a rotatable coil form. This eoil was
engaged by a conductive nib on a..contactor as-
sembly which was slideable longitudinally in re-
sponse to rotation of the-ceil. In this manner,

the contact nib moved along the coil thereby

changing the inductance thereof to vary the
resonant frequency with which the tuning-device
was associated.

The present -invention -has as its object the
provision of inductive tuning devices having a
new and improved coil form assembly to-which
an improveg contact member and asseciated con-
trol elements are connected so-as -to particularly
adapt the use of the tuning device fer compact
arrangement.

Another-object of the present invention is to
provide & contactor sssembly inm a new spiral
tuner which will provide an improved and-effi-
cient meang for receiving electromagnetic signals.

.Still another cbjiect of .the. present invention

is to provide an improved spiral weund tuning

device adapted for inductive tuning a resonant
circuit in the reception of :ultra high frequency
electromagunetic signals.

S1ill a further ohject of the present invention.
is to provide 2 new .and novel tuning -deviee:

wherein the inductive coil arrangement utilized
thereon comprises.-a, spival ribben wound conduc-
tor maintained upright on.an insulative base.

Yet another objsct of the invention is to:pre-
vide, in a spiral wound inductive funing device, a
cantactor element slideably rotated on:said spiral
wound inductive tuner and making contact
therewith by means.of a. link joint.assembly.

Still another object.of the present-invention is
a spiral wound inductive tuning device having
closely spaced terminal strips so as to reduce in-
ductive effects therein.

Yet another object of the present invention
provides, in-a tuner of the:induetive type, a:spiral
woungd conductor firmly molded in an insulative
base so as.to provide:a unigue-inductor assembly
adapted to be positioned in relatively ecompact
and close quarters.

Although. the novel features -which:are:charac-
teristic- of the invention are seb forth more in
detail in-the claims-appended hereto, the nature
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2
ahd seope-of the-invention may bebetierunder~
stood: by referenge to the following description
taken. in egonnection withr the accompanying
drawing. forming a-part thereof, in which a spe~
cific.embodiment has:been- set forth for purposes
of illustration.

In the drawing:

Higure 1 is-a top plan.-view-of an-embodiment
of the invention-of a new spiral wound ribben
conductor tuning device;

Figure 2. is -a. side. view of the present inven-
tion,. with. portions thereef shown in elevation,
adapted for use.in illustrating the:nevel feature
of the contactor and. terminal assembly of the
spiral: wound -tuner of the: present invention;

Pigure 3 is a bottom wview:of: the embodinrent
of the invention.as.shown. in Figures 1 and-2-and
as.adapted to.illustrate the terminal construction
thereof;

‘Rigure 4.is a-sectionalized view of the inven-
tion as take.along.line 4—4&. of Figure 2-especially
adapted to.illustrate,.along with Figure. 5 below,
the novel spiral wound construction: of the tuner
assembly;

Figure.5-1s.an-enlarged. cross-sectional wiew of.
the one of the.spiral wound. sections-of the above
tuner invention adapted to illustrate the mount-~
ing.of the spiral ribbon.conductors embedded in
an insulative base;

_Figure 6 is.a view.of the hase section main-
taining the spiral.conductor. of the-tuner as taken
along line.6—8.0of Figure 2; and

Pigure. 7 is.a .cross-sectional view-:of the stop
mechanism.-utilized in. the present invention for
limiting the excursion -of the contactor element
along the spiral-wound.cenductors embedded. in
the base elements of thetimer.

In the following description -certain specific
terms are used for-convenience ‘in- referring to
the various details of the invention. These terms
are to be interpreted, however, in .acecordance
with the-state.of the art.

Generally .speaking, the present invention re-
lates to eontinuously variable tuning devices of
the inductance type. In-accordance with thein-
vention. g spiral wound.-conductor having g rib-
bon configuration-has one of its-edges vertically
embedded in an insulative base, such as a.plastie,
and.held .in.an upright mabner therein. The
multiple -turns :of the :conductor are closely
spirally wound: within:each: other:and fixedly re-
tained: i the .insulator hase. A nowvel hinged
contact arm. having o wiper is then allowed to
ride:on.thesouter-edge:of the conduectorin an es-
sentially expanding ‘manner dependent upon the
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angular relationship formed between the mov-
able hinged separate portions thereof. Moreover,
these portions ach so that in closely moving to-
ward each other the inductive effects of each arm
operates 50 as to substantially cancel each other,
This novel construction provides a tuner which
simplifies dial or channel indicator arrangements
and reduces the usual number of turns reguireqd
for a tuning knob to obtain the same frequency
vs. tuning characteristics. Thus, an essentially
compact, simple and efficient tuner has been pro-
vided.

The variable inductance tuning device 10, as
shown in the drawings, Figures 1-3, comprises a
front support bracket or end plate {1, a back end
plate or support 12, and a plurality of tuner sec-
tions 13-——I18 which are retained in  cut-outs
(T—f7"—I1T"’—17"*" of bage plate 18. Each of
these tuner sections individually includes one
of the terminal bases 16—22 adapted to seat indi-
vidual spiral wound coils 23, 26 asimbedded in coil
forms 27, 30.. Individual contactor means 3{ are
electrically connected to the coils so as to rotate
with a shaft assembly 80 extending through each
of the coils and coil forms. 'The amount or extent
of angular displacement of the shaft within pre-
determined limits is centrolled by means of a
plurality of stop members 26 centrally mounted
on the shaft. Fach of the terminal plates, as
above. includes a pair of terminals such as 317, 38,
adapted to be connected to the coils, as will here-
inafter appear. - A clamp strap 39 and a plurality
of metal partitions 40, 43 are provided to aid in
the fixed support of the coil forms on the ter-
minal hases to aid in the electrical shielding of
each of the spiral wound eoils.

Since the tuner sections are substantially alike
and are constructed in a similar manner. a de-
scription of one of said sections will be deemed
to apply as well to the other of said sections, For
example, tuner section 13 comprises a portion of
the tuner between partition or shield 4¢ and
bracket t1. A cut-cut {71 (Pigures 4-6), substan-
tially of rectangular configuration is formed in
base plate I8 of said tuner 10. Base plate 18 has
small portions bent up to form side flaps 149 and
141.

Terminal base 19, which may be fabricated of
an electrically insulative material such as plastic,
has a configuration such that a portion of its
thickness forms an upper level 51 having a diam-
eter larger than the diameter of the cut-out
formed in base plate 18, while its remaining
thickness forms a lower level 58 for the terminal
base 18 and has a smaller diameter which is
adapted to fit into the said cut-out formed in
plate 18. In this manner, a shoulder 240 is formed
for terminal hase 19 and is adapted to sit on the
inside surface ‘48 of plate 8 in a substantially
tight fashion.

Terminal base 19, as stated, has a portion there-
of carved out to form a Jower inside level 59 and
an upper level 5{. A plurality of slots 52, 53 are
formed and cut through the said inside level, one
of which slots. for example, has a T-shaped con-
figuration. Both of the s'ots are adapted to retain
and allow terminals 37 and 38 to penetrate there-
throvgh.

Coil form 27 (Figures 4-6) has a circular cen-
tral section 54, and extension 55 depending there-
from. Extension 55 has a surface 56 and is con-
nected to central section 54 in such wise that a
pair of shoulders 57 and 58 are formed in the coil
form. The said extension 55 fits into s'ot 52
with shoulders 57 and 58 resting on the upper
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level 56 of terminal base 19, Oppositely disposed
therefrom, and integrally formed with the central
portion of the coil form is a projection 69 which
is adapted to snugly fit into a slot 66 cut through
clamp strap 39. Each coil form is thus mounted
in a substantially upright manner with reference
to base plate i8. Further, each of the said coil
forms has a central aperture 71 cut therethrough,
the utility of which will be hereinafter seen.
Each coil or inductance, for example, coil 23,
comprises a predetermined length or strip con-

- ductor 60 contained between its ends 61, 62. Con-
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ductor 69 has edges 63, 64 of extremely narrow
thickness and thus presents a thin ribbon-like
configuration.. Conductor, 60, which may be of a
silver coated copper construction, is spiral wound
to form a number of turns 65, 85’ ete. to comprise
coil 23. The conductor, and the individual turns
thereof, outwardly extend from coil form 27 sub-
stantially at right angles thereto and are re-
tained thereby in a rigid, essentially inextricable
fashion by having edge 64 of conductor 69 im-
bedded in grooves 10, 70’ ete.

At end 61 of conductor 60 a high side terminal
31 is connected. Terminal 31 generally has a
C-shape configuration and includes a central sec-
tion 75, a lip section 7§ and a solder lug section
11. Solder lug section 11 fits through slot 52
of terminal base 19 and is maintdined in a groove
formed in under surface 79 of coil form 21. This
surface 19 has a plurality of strengthing ribs
formed thereon and is free from any of the turns
of conductor §0. Lip 76 makes connection to end
61 of conductor 66 hy passing through aperture
71 from the under surface 19 of coil form 27.
Low side terminal 38 is fitted through slot 53
in terminal base 19 and makes contact with con-
ductor 60 at end 62 thereof, as hereinafter
described.

Through the central aperture of the coil forms,
for example, aperture 1f, there is extended a
rotatable shaft- assembly or driver means LR
Shaft assembly 80 comprises two interfitted sec-
tions 81, 82 with center shaft section 81 adapted
to fit within a bore 90 formed in the front main
shaft section 82. A groove §i annularly cut
within shaft section 81 forms a collar 83 which
is adapted to aid in the retention of a lock spring
84 therewithin. The mounting means for the
shaft assembly comprises a mounting bracket i
having a face plate 85, sides 86, 87 and ledges 88,
89 integrally formed respectively from said sides
but positioned at substantially right angles there-
to. The entire end bracket is then staked or
otherwise fastened in an upright fashion to base
plate 18. To aid in the positioning of shaft as-
sembly 80, one of the shields 122 has a plurality of
struck-out ledges 123 which are adapted to rigidly
hold a spring {24 against center shaft 82. Face
plate 85 of bracket { | has its center thereof bulged
cutwardly to form a bearing surface 100 while
its under surface is thus depressed so as to fit-
lock a spring 84 included in a groove 81 against
the surface. -An aperture 88 penetrates this said
bearing surface and is adapted to receive in a sub-
stantially tight fashion a bushing 85 positioned
against said bearing surface 100. Main shaft sec-
tion 82 is supported within bushing 95. A thrust
spring 101 fits over shaft section 82 against bush-
ing 95 and supplies needed thrust for stop mem-
bers 26 which includes a plurality of intermedi-
ate stop members 102, (02’ having struck-up ears
103, 104 for engaging each other to rotate the in-
dividual stops between limits formed at the top
surface thereof. The intermediate stop members
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‘are contained between locating:stop:member {05
snd acdriver:stop member 106 :so:as:fo:determine
‘the amount .of -angular ‘excursion..of the. driver
‘shaft. Driver stop member makes:contact “with

1imit ;107 to: determine this angular:exeursion or

displacement -of shaft assembly 80.

As:seen, each. of ‘the tuner:seetions has. a por-
tion:of center shaft 8 f:adapted to:fit through an
aperture in the coil form so as.to rotate a con-
factor -assembly thereby. Contactor:assembly 31

10

comprises a shaft ctamp (08, ‘which has a plu-

rality.of integrally:formed: ears £50.adapted tofit
within. associated grooves in .contact arm ‘1,
which may he bent.so as to. firmly stake ‘clamp
188 to contact.arm 49, Clamp. I88 may be.bent
fitted-around shaft. 84 to tightly conform:thereto
and he securely locked: around. the shaft by:means
of .an integrally formied lock joint compressing
-extensions t11.and 112 through which a threaded

member 150 may be passed ‘5o as .to fixedly and 2

adjustably lock the clamp:: (8% around shaft 8t.
Contact arm spring (54:may be moveably linked
to arm (13 by means of @ rivet (15, In this
manner contact  spring ti4 iay be angularly
moved with respect to its -associated arm k3.
‘At ‘the -end opposite :the .rivet, .spring 44 .has
integrally: formed thereto. a wiper 116 having a
yY-shaped configuration and which is so-shaped
as to include a recess or-groove into which the
turns.of -the conduetor of coil: 23 fit to allow for
smocth and friction free-electrical contact there~
along. I.ow side terminal 38 is connected o
annular ring section 152 of contact assembly 31
by means of a ball contact Li§ formed in -an
integral fashion. to low side contact.spring {28
which-may-be staked to terminal 38 as at points
+21.and :#22 thereof. Ball contact {8 in this
fashion is resiliently adapted to smoocthly make
contact-with ring section 152.

As:shaft 8t is rotated; wiper or-brush {H5-moves
over edge 65 of conductor 68 making good elec-
trical contact therewith and is allowed ‘to tra-
verse the entire spiral conductor because of the
angular link joint relationship formed between
arm: {43 and conbact spring +44. The position
of ‘brush £4§.along conductor 68 thus determines
the amount of inductance cffered by the tumer
coil, Further, since-a common shaft rotates each
tuner contactor assembly, these sections are all
rotatable or ‘ganged together. A dust cover 30
having a plurality of side walls 431, i32 and
flaps 136 fits over the clamp strap 38 and end
plate 2 within the confines. of base flaps (49,
t41 .and ledges 88 and 89 of -bracket F#i. Cover
180 has a plurality of slots {43 cut therethrough
50 ‘that the projections such as 63 peneirating
clamp strap 3% will also penetrate slots 143 as to
be used to firmly:stake the coverthereon, In this
fashion.a tight dust cover is. provided for the
entire ‘assembly.

The-tuner assembly, thus novelly constructed,
provides amongst other features, an improved
variable tuning device exhibiting novel jointed
contactor linkage and also provides parallel posi-
tioning of clcsely spaced terminal strips which
act to reduce the amount of inductance offered
thereby. Further, in the operation thereof, the
linked construction of the contactor assembly
is adapted to afford a cancellation of inductance
as the arms move back to each other. The sub-
ject invention provides. a highly efficient tuner
offering many constructional advantages, im-
provements and simplifications which allow the
utilization of the tuner in quarters where space
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6
ds.abia premium and where simplicity .portends
‘ggonomy.

The.present-invention: of g variable inductance
tuning- deviece ds merely illustrative and not.ex-
shaustive:in:seope-and since many widely:different
empodiments:ofithe invention:may be made with-
out departing from the scope thereof, it .is in-
tended that &l matter contained in the above
-description -and :shown .in the accompanying
drawing shall be interpreted as illustrative and
motin alimiting sense.

What.is claimed is:

1. ;A wvariable-inductance tuning device having
abase plate including ‘a plurality of individual
rectangular cut-out ‘portions, a plurality of .in-
-ductance tuning elements thersfor, each of said
elements including a terminal hase fttable
within seach of 'said cut~out portions, said base
‘having o .configuration such that a portion of
dtssthickness.forms an upper level'having a.cross-
-sectionsl diametersgreater:than that.of said cut-
out:portion, with:saidlower part. of said thickness
adapied to be snugly fitted within said cut-out
portion:and to:penetrate said bass plate whereby
a. .shoulder is. formed on said terminal ‘hase
adapted to:situate the same on the inside:surface
af said:-plate;a plurality of slets cut-in sgid’lower
portion of -said thickness, 'a fat insulative coil
{orm-having a.circular eross-section and an inte-
grally formed extension depending therefrom,
said extension forming a pair of shoulders with
said circular-cross-section, said-shoulders adapted
to.separably rest on said first shoulders of said
terminalibase ‘with-said exiension falling within
one of said slots so-as to-hold: said . c¢oil form in
a tight .substantially perpendicular manper on
said “terminal base within said cut-out peortiens
of :said base plate, said inductance tuning ele~
ments.-sach comprising .a ‘fat, ribkon .conductor
having-anedge retained. by said coil form- 0 as
to:support said conductor in.an edgewise fashicn,
o phurality -of iterminals connecled o the ends
of :said conductor -adapted to: penetrate other of
sald slots cut I ‘the said terminal bage, and
means for varying the: €lectrical Ifength of the
conductor between: said terminals so as to deter-
mine the amount of inductance in said tuning
device:

20 A varidble inductance tuning device having
a base ‘plate including a plurality of individual
rectangulayr ecut-out portions, g plurality of in-
ductance tuning elements therefor, each of said
elenents including a terminal hass fittable within
each of said cut-out pertions, said hase having a
configurstion: such: that-a portion of its thickness
formg ‘an upper level ‘having a cross-gectional
dinmeter-greater than that of said cut-out por-
tion, with said lower part of sald thickness
adapted to be shugly fitted within said cut-out
portion and: to penetrate said base plate whereby
a; ;shoulder Is: iformedl on: sald terminal base
adapted to:situate the same on the inside surface
of said plate, a plurality of slot members cut in
said lower portion of said thickness, a flat insu-
lative coil form having a circular cross-section
and an integrally formed extension depending
therefrom, said extension forming a pair of
shoulders with said circular cross-section, said
shoulders adapted to separably rest on said first
shoulders of said terminal base with said exten-
sion falling within said slots so as to hold said
coil form in a tight substantially perpendicular
manner on said terminal base within said cut-out
portions of said base plate, said inductance tun-
ing elements each comprising a flat, ribbon con-
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ductor having an edge retained by said coil form
50 as to support said conductor in an edgewise
fashion, a plurality of terminals connected to the
ends of said conductor adapted to penetrate other
of said slots cut in the said terminal base, and
means including a plurality of angularly dis-
placeable conductor elements for varying the elec-
trical length of the conductor between said ter-
minals so as to determine the amount of induct-~
ance in said tuning device.

3. A variable inductance tuning device ag in
claim 2 wherein said means including a plurality
of angularly displaceable portions has one of said
portiong connected to one of said terminals and
the other of said portion connected to the edge
of said contactor opposite the edge retained by
said base.

4. A variable inductive tuning device, as in
claim 2, wherein said electrical insulative base
has an aperture cut therethrough centrally and
includes means for driving said angularly dis-
placeable portion along the edge of said con-
ductor. .

5. A variable inductive tuning device, as in
claim 2, comprising means for fixedly connecting
said driving means to one of said angularly dis-
placeable portions and wherein one of said ter-
minals is connected to said conductor at a point
adjacent to said aperture and penetrates there-
through to the side of said base free of said con-~
ductor strip.

6. A variable inductance tuning device having
a hase plate including g plurality of individual
rectangular cut-out portions, g plurality of in-
ductance tuning elements therefor, each of said
elements including a terminal base fittable within
each of said cut-out portions, said base having
a configuration such that a portion of its thick-
ness forms an upper level having a cross-sectional
diameter greater than that of said cut~out por-
tion, with said lower part of said thickness
adapted to be snugly fitted within said cut-out
portion and to penetrate said base plate whereby
a shoulder is formed on said terminal base
adapted to situate the same on the inside surface
of said plate, a plurality of slot members cut in
said lower portion of said thickness, a flat insu-
lative coil form having a circular cross-section
and an integrally formed extension depending
therefrom, said extension forming a pair of
" shoulders on meeting said circular cross-section,
said shoulders adapied to. rest on said first
shoulders of said terminal base and said exten-
sion falling within said slots so as to hold said
coil form in a tight substantially perpendicular
manner on said terminal base within said eut-out
portions of said base plate, said inductance tun-
ing elements each comprising a flat conductor
having an edge retained by said coil form so as
to support said conductor in an edgewise fashion,
& plurality of terminals connected to the ends
of said conductor adapted to penetrate other of
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said slots cut in the said terminal base; and
plural hinged means folding back on each other
for varying the electrical length of the conductor
between said terminals so as to determine the
amount of inductance in said tuning device, said
hinged means having an integrally formed
U-shaped brush connected thereto adapted to
ride upon the outer surface of said flat conductor.

7. A variable inductance tuning device having
a base plate including a plurality of individual
rectangular cut-out portions, a plurality of in-
ductance tuning elements therefor, each of said
elements including a terminal base fittable within
each of said cut-out portions, said base having
& configuration such that a portion of its thick-
ness forms an upper level having a cross-sectional
diameter greater than that of said cut-out por-
tion, with -said lower part of said thickness
adapted to be snugly fitted within said cut-out
portion and to penetrate said base plate whereby
a shoulder is formed on said terminal - base
adapted to situate the same on the inside surface
of said plate, a plurality of slot members- cut
in said lower portion of said thickness, a flat insu-
lative coil form having a circular cross-section
and an integrally formed extension depending .
therefrom, said extension forming a pair of
shoulders on meeting said circulayr cross-section,
said shoulders adapted to rest on said first
shoulders of said terminal base and said extension
falling within said slots so as to hold said coil
form in g tight substantially perpendicular man-
ner on said terminal-base within said cut-out
portions of said base blate, said inductance tun-
ing elements each comprising a flat conductor
having an edge retaineqd by said coil form so as to
support said conductor in an edgewise fashion,
a plurality of terminals connected to the ends of
said conductor adapted to penetrate other of said
slots cut in the said terminal base, rotatable,
plural hinged portiong collapsible toward one
another for varying the electrical length of the
conductor between said terminals 50 as to deter-
mine the amount of inductance in said tuning
device, and means for stopping the rotation of
s2id hinged means between determined angular
limits. :

ROBERT J. AUST.

References Cited in the file of this patent

UNITED STATES PATENTS
Number

Name Date
1,217,348 Rothen .________ __ Feb. 27, 1917
1,485,462 Lowenstein ________ Mar, 24, 1924
2,483,801 Beewar _.___________ Oct. 4, 1949
2,603,582 Ginsburg ____.___-___ Apr. 11, 1959

FOREIGN PATENTS

Number _ Country Date
4706 Australia _________ - Jduly 24, 1926
659,868 Germany _.._______ May 11, 1938



